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Background:  Fetuses with Hypoplastic Left Heart Syndrome (HLHS) compensate for diminished cerebral blood flow and oxygen content 
by lowering cerebrovascular resistance. By increasing cerebral oxygen content, maternal hyperoxygenation (MH) could theoretically 
improve brain development and reduce brain injury. We sought to determine whether gestational age (GA) impacts the response to MH in 
HLHS fetuses.
methods:  Cerebrovascular resistance was assessed via the middle cerebral artery (MCA) pulsatility index (PI). MCA PI was sampled at 
baseline on room air and after 10 minutes of MH (10 liters of flow via a non-rebreather mask) between 20-41 weeks in 38 HLHS fetuses. A 
linear mixed effect model was performed. Significance was set at p=0.05.
results:  GA groups 32-36 weeks and 36-41 weeks have significantly lower MCA PI, compared to GA groups less than 28 weeks. MCA 
PI increases by 0.2 units between 32-36 weeks and by 0.13 units between 36-41 weeks with MH (Figure 1A). No increase in MCA PI was 
seen below 32 weeks. Furthermore, the change in MCA PI depends upon the baseline MCA PI. Subjects with MCA PI of 1.2 at baseline 
have a 0.34 increase with MH (p<0.001), while there was no significant increase at higher values (Figure 1B).
Conclusion:  In the 3rd trimester, the fetal response to MH varies with GA and resting cerebrovascular resistance. These data are 
consistent with the hypothesis that as cerebral oxygen demand increases during the 3rd trimester, oxygen delivery in the HLHS fetus may 
be inadequate.
   
